Concurrent Confirmation and Differential Diagnosis of Congenital Adrenal Hyperplasia from Dried Blood Spots: Application of a Second-Tier LC-MS/MS Assay in a Cross-Border Cooperation for Newborn Screening.
Newborn screening for congenital adrenal hyperplasia (CAH) is generally performed using 17- hydroxyprogesterone dissociation-enhanced, lanthanide fluorescence immunoassay (DELFIA®). The primary screening results must be confirmed due to high false-positive rates; however, the need to obtain a separate specimen can hamper early recognition, differential diagnosis and treatment. We aimed to develop a single liquid chromatography-tandem mass spectrometry (LC-MS/MS) method that allows both the confirmation and differential diagnosis of CAH using the same dried blood spot (DBS) as in primary screening. An LC-MS/MS assay for cortisol, 21-deoxycortisol, 11-deoxycortisol, 4-androstenedione and 17-hydroxyprogesterone was developed, validated and applied to a total of 163 DBS samples tested positive in primary newborn screening in a cross-border cooperation. Excellent baseline resolution and reliable determination of all analytes were achieved in DBS samples following simple sample preparation without derivatization. Of a total of 163 DBS samples tested positive in primary screening, the 21-hydroxylase-deficient form of CAH was confirmed in 1 sample. The present LC-MS/MS assay was successfully applied as a second-tier test in a cross-border cooperation for newborn screening. The assay allows concurrent confirmation and differential diagnosis of CAH and can be performed on the same DBS samples as in primary screening, enabling early diagnosis and treatment.